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[MM 1 1 

[MM 2 ] 

DNAo 
[MM 3 ] 

^SlSfcttBCEItODNA^ttiDNA, iDNAOffiti, »Ml*rt:tt 

2 KEm© D N A ©8&5MS&E?!) ■P^ftiDNA^ifllKDNA OffiffigtO ■? *> "T < & 
< t tv»-f*L*»l ofc* h 'J >yxVhiMtv\^'J ^X-T&DNAo 

[MM 4] 

J^TO^i l?SWr*L*DNA-e*o-C % If M 1 Sfctt2 £Em«>DN A * DN 

A, »DNAe>*ltt8L Bt*3gl 4^tt2C|BttODNAO»5^*E^J-eSE$tL4DN 
AfeiO f iDNAOffi«^Ht<4< fcfev>r*L*lo*itM'** * t- 

fcitf/Sfctt&ffl^sfci&oyn-r^JbSMMa t:iet«DNA ; 

( i ) @E3nmo|B?iJ#-5§- 3 tcfam^3gIB5U-e^$ tLS DNA, 

(i i) E2?!)aEOBB^)#^4KfB*0^»IE^jT?^$*L4DNA. 

(i i i) E5!l*OEyiJ#-§-5KE*oaafeK^Jt*3EStL*DNA 

(i v) E3RUfeWE^J#^6fcEm©&*E^&S*LaDNAo 
[MM 5 ] 

MMl ifctt2i:E*©DNAmt5a»iL^^-. 
[MM 6 3 

PERM BP-8419to 

[MM 7] 

WM5 KEm©il^;t^**-SfcttWM6 fcE*W>:/?*3 KCi 
[MM 8 ] 
[MM 9 1 

MM 2 CK*ODNA#3- Kt4l6®o 
[MM 1 0 ] 

MM 5 fcEmofitfex.'** * - £ fcttMM 6 7 5 Kfc J: «9 MMm&Z ft 

izmnitmit*t&*£-t-zx.m*'&tr. mm 8 ifct±9 £Em«>seejt©»»fc&tt- 
[mm 1 1 ] 

8 * i± 9 c sm © s a s * * urn s a s © w # * suk t -r * 

[MM 1 2 ] 

MM8 Sfctt 9 ♦cEmoSe«^*^*«ffllSi«Ji'IEaifiHtSrffi#1-4^»^ra^ft 
fifeot, * S ft-fr* t MM 8J/;li9 KE«©5S R ©ffiMUB ViiT « 

m 8 *fci± 9 cEm^sa«o«ii!aJisi'ffijiflm«:iai#'r*3&»53ft»«r 3 W56-r* £ t *m 
imm 1 3 1 

tiot, l*a8ifcli9i:E«0Sfi*, MMl * tzii 2 KEmoDNA. MM 

3 £fc«4 4 CffifODNA, ffif^iR 5 KE«©iBl*it^^ ^ - i 6 CBIl©^ 
7^U', MM 7 CStt^KIE^ J: OT*** 1 l»wEmofiu#Od*»-r<4< k 

[MM l 4 ] 
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h %> mmtf-xmm w»f & & * *y 5&* * * o x , $> « « c * it * w * 

JK 1 4 fc »± 2 fc|B«<& D N A Of&at - «r#m 1 1"* «5fe*fto 

[ffll*«l 5] 

m*2i 1 6 1 

(i) *S»Ctlii^RNA^Il:, aMg¥RJSS*fr-5X*l, 

(i i) it^RfSK <fc IJ^JfcStLfcc DNAtUfSK, WSflBUOtiffltt 5 £ £ tT 6 K 

tm<D^mw.mxm ztizDNAZ-fyj^-tLx, # u > 9 - "tfawaas *?? ? xe 

(i i i) #V *7-vmmKfcK£Q*$$&2tifcDNA<D&*ffl%.-rz>Xm 0 
[W*3l 1 7 ] 
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#02 0 0 3-3 4 1 2 4 5 ^-v : 1/ 

[0 0 0 1 ] 

t v^f ^> l o|;;n^'J ^'f Xf^ DNA CIf^ 0 £<bK, i«^C#SDNA^ 

t tzitmmmzmi-Zo zbK, mmttKm&DUAz&m-t&DNA, idna^ 
ami. mm*=$- & d n a <DU^mmm ^^tLSDNA^iTONA ommm <o 

n % < 1 4>v>-ftL^i ^>fXf^DNAi'J:l>yi^iif^^t 
[0 0 0 2] 

, Th7tKDii$:TFi:fh7tKDitiIMTFiifttv^) o ##«JlC{i 
[0 0 0 3] 

C 1-THFSIi, 3«c7>M«-^-r^> h vmmX'&Zo MrifrMKi*. Cl-THFS 
ii, 10-*;K;i/f h7liKni|Mll (10-f ormyl-THF synt ' 
hetase, EC 6. 3. 4. 3), 5, 1 0-^f-;Vf f7t Kniii/^nt: 
Kn^-tf (5, 10— methenyl— THF eye lohyrol ase, EC 

3. 5. 4. 9) i3J:C/5, 1 l/>f h5t Knifft KD^t-€ (5, 

10-methylene-THF dehydrogenase. EC 1. 5. 1.' 
5) 0$if&£;rr3o Cl-THFSli, - Kh <Dmm*&M-f2> £ «h iZ X *) , 

[0 0 0 4] 

Cl-THFS (i. fcK v?*, B«g;e>J(&£«^ ^lffOJSt4»4ift^!5: 
^o^fff7>it#>'b*i-cv>& (##«=;£$£ 2 — 5 ) 0 ^^ov^rfi, 
O&BJJ&Kfc i0fU3>K'j7 CTft USW&I" * Cl-THFS <W£5&*fcj <b ttr v» * 0 
tfz, tH:ov>tl^ f©ttO«H«L«t*C 1 -THFSa**nib*LTv> 

[0 0 0 5] 

h tCov^T-eo«0 5 fn> KV7i:#ftLilfSC 1-THFSfi^D 
THFSiHS^fc&ibttTV^v*,, 
[0 0 0 6] 

[itfttf 1] (Hum DW) «b, r-9* V^-±)V 

frS.Xh 1 ) (The Journal of Biological Chem 
istry)J. 1 9 8 8*, «2 6 3«. »3 1*, p. 15946-15950 

O 
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[0 0 0 7] 

[##W\fcltt2] *9^y (Stab en, C) W—f)V *7 >U 

tvi/fuv >Jr ^ h'j (T h e Journal of Biological 
Chemistry) J> 1 9 8 4#, *2 6 1«, p. 4629-4637 0 
[0 0 0 8] 

mm^m3] 9 y*J* (Shannon. K. W. ) l"*f * 
-f A>ftOyA> ^5^b'J (The Journal of Biologi 
cal Chemistry) J, 1 9 8 6^ i261t, p. 12266-12 
2 7 1 o 
[0 0 0 9] 

[mZWrtCWU] istf^V (Thi gpen, A. E. ) <b. \*f 5>*— sr 
•f A/ftny*^ ^r^Xb'J (The Journal of Biologi 
cal Chemistry)], 1 9 9 0^, ^2 6 5t, p. 7907-791 
3o 

[0 0 10] 

[##&r^C]tK5] f / (Dev, I. K. ) V*—t* 
VJlfr 5 * h U (The Journal of Biological Ch 
emistry) J, 1 9 7 8^, I2 5 3t, p. 4245-4253o 
[001 1 ] 

[»5:f6] 5yf> (Raj SKfc) [/UflrSXhV T > K ^V^r^ 
9 y?>f tny ^>^— f-^a ^-;V (Biochemistry and mol 
ecular biology i n t e r na t i o na 1) J , I44i> Hi 
p. 89-95o 
[0 0 12] 

[IMftfcfcflt 7 ] 7n--7^?>(FrohmanM. A. et a 1 . ) T^/n v 

at^t^F 7.7- ~V jr? T^'J* (Proceedings of Th 
e National Academy of Sciences of The 
United States of America) J, 1 9 8 8f, 18 51, 
SI 2 3 p. 8998-9002 o 
[0 0 13] 

•^jc^X if it'ffy K Xf-'7 ^ r^U* (P r o c e 

edings of The National Academy of Scie 
nces of The United States of America)J 
, 1 9 7 7^, i7 4t, p. 5463-5467 0 
[0 0 14] 

[^#^^9] T^V^X -f>- xvtM^n^- (Methods in E 
nzymology) J, 1 9 8 0^, 16 5, p. 499 - c 
[0 0 15] 

[IMttfcfclRl 0] ZyxiT, (C 1 a r o s MG) b, B-u\£r> i?*-T*' 
it~f /^t^^^f'J (European Journal of Bioch 
emistry). 1 9 9 6^ i2 4 1*, »3f, p. 779-786o 

[0 0 16] 

-5 t-r&Wmit, M%IC l - THFSl^^SDNAiJi^D 

DNA£ iLTiDNAOiii^^ *>1"< & < fc fcv>1**L*lofc>W :/V ^Xt4D 
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99-, mm&z.^* 9-zm^xMnm&2*x%&Mm$m#-. mm&MKmr%& 

Zfel&irZZt bWMK'St tl&o ZbK, ^ffif£^-lC#^DNA^^1-^DNA. 1£ 
D N A tf>*B3i £1> mi&iz^ fc« 2> D N A Og&fr&ftSB^J ^Ji^DNASi^DNA 

* & -kmm v m ^ * ? y & z to & am&jzmm a * & zm%. 

[0 0 17] 

*»W#fett±EM©fc*fc*«:&U ffftCl-THFSiimiliiU Kit 
fc^K^&DNAfcfflV^Tfr&C l-THFS^MtSitmi^o *€" tt, fD 
NA08afeE?!l&*Wri _ *£fcfc.fc!K SCl-THFS^ IBR*e»5l>3yKy7 
KfMrU nn^K'JT^ttitJu^iaiL^o ifc, iCl-THFS^ 
m*iJHEmfS14 i S-^-r* i t fc^lfELfco Sfcfc, tC 1 -THF S itfcT-Ofim^ 

[0 0 18] 

( 1 ) re^j*oBByij#-f - 1 tetim<D&&mm-e&2ii& dna 0 

(2) (1) fclBfWJDNAODNAHBfllKiJV^T 1 ^V^ifWDNA©^ 
f^DNAo 

(3) (1) tizit (2) |:ffittODNAmt4DNA, KDN A<D*MI«U (1) 
Ztzii (2) KKftODNAOW^^BeyiJ-C^StLSDNA^il^RDNAWfflWao 

(4) JJHT^fi'JSl^DNAT^cT, (1) ttzit (2) KfBtt^DNA*^ 
fSDNA, iDNA«i, (1) Sfctt (2) i:Ef (ODNA©35-M^Jt^ 
$tL^>DNA*3J:TODNAOffi«iftco^*>i-< ^ < <> V>i*tt^ 1 ofcJfM-*- 2>tz#><D 
7? J •?-&£V t /ttzl±&m-t2>tztb<D-7u--7X'$>Z (3) t-IS«<DDNA; 

( i ) 1S^J^^IB^J#^- 3 WB«W>aUfclByin**3 ti%> DN A> 
(i i) SB^J^Oie?iJ#-^4 H|E«OffllfeEy!l-e^$tL*DNA. 
(i i i) BB^OBB^J#-^5^|B«<^^BE^JT-^$tL^DNA 

( i v ) mm<Dw.n^ 6 ^iB«to^K^j-c^ $ *l* d n a g 

(5) (i) ttzit (2) kib«<0d n a 

(6) ^97$K FERM BP-8419^o 

(7) (5) HSBttOja3ftx^^^-*fct± (6) fcffi*W>:/9;*5 KKJ: 

( 8 ) w&m<z>fm&-% 2 jwiBfioT 5 j mMmx-^L-zti&m&Mo 

(9) (2) KSEttODNAjFa-K-J-aSBRo 

(1 0) (5) fclB«tf>ifi!ftx.^* (6) PE«0^5^$ Ki:i«I^ 

3 ftfc^KtE^ SXS (8) Ztzii (9) ^|S*OSa*0»5i^ffi 

°(11) (8) Ztzit (9) C|B*0*e«f fetiR«e«oWfM-*fitIRfci-*fiu#o 

(12) (8) ttzit (9) KlE*OSfi***^"t*3iail&^«tiE5i«tt*ia*-f*^* 
<&H5£#&-C*-s>T, *>Z>tt&mt (8) ifcti (9) *c|B«^MSti: OffiSf^ffi *W 

mite®** (8) tfctt (9) nsatR^sa«o«Bifeiisw&ai»tt*iB#-t4*»5* k * j w 
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(13) (8) ttzit o) Ktm<Dm&m*mir%mmmmi&mm®i*mmirz>ft&m 

(DmmX&X'b-oX, (8) it: it (9) HfBmogfi®, (1) £fc|± (2) KfBiRO 
DNA, (3) (4) K1B«©DNA, (5) H|5«^»x.^^ * - t tzit (6 

) izszm<D-??x5. h\ (7) tcfem^^Kte^* «t v a n KiBmo^od-^i- 

(1) ttzit (2) ^HBm«0DNAOH^a^ilJ^i-^Ci:^#mt-r-5)^J^jSo 

(15) (14) iz$m(om%.-%mx"$)<?x, &2>@Lmz&if& en t^ia (2) ma 

«©DNAOHIi^ ^pe-r^^iE^lliffi^a^^^tt^ (1) ifcfl (2) KiBlR 

(16) (15) tc|Btt^J^^t?*oT > (1) ttzit (2) KfB 
*ODNA<&3^«&T«>:DBKJ: *) £ CI «h £#m f &*Ufe2rifc ; 

(i) *4tt»K:£'£*i&RNAS:ttiSfc, 5tt|S¥R(&«rff 7 18, 

(i i) Mm^KBK titzcDNAZmWiz^ tiffl&<OWM&-%r5i3J:V6lz 

(i i i) 9— tfa^KJSHJ: $Jt«StofcDNA<0»*«ll5fe'*-*Illo 

(1 7) (3) ttzit (4) ^t^DNA^J:^ (1 1) KtiMo&W) %>ptz < t 

(i6) <D^rfi^imKtmon^mizm^^^.timwLti-^±mm<om^y h 

o 

(18) (8) ttzit (9) ^cfB«^aKo|5E#S^J^^^T"^^±mo^±^J^<^:0 f 
[0 0 19] 

MiatC^V^TIEMiatJt^L^^JiLTV^ffMC 1-THFSit 
[0 0 2 0] 

^JtfK^^SDNAtt. IM*nODNA^n-->^ RT-PCRfe (#£# 
^£§£6) *J:CTRACEffi 7) #£fflv>T. lfc#$*L#& 0 eOxf*. RT 

-PCR&£fflv*£ fc: (i , £ i^it^ tc#^> DNA (Dmmtmm ZtiX^ZMM* 
^I^f>^T?)RNA*gMft»RNAItfe*iV>tJ|llfflt'5o ^itfS^fi. lih* 

ft h^»*j(Mtt*»«^$*L« 0 ttm$*LjtRNA^P>> |flt^©«fi?»IR 

JfcKJ: *) c DNAH*ti. lgfiiM©^7-f-7- t LXits (dT) 

^JffifcJ: fctf*-e#& 0 ^*?*ifccDNAt, c DNA*>:!t&eyy 9 

g#<2r£n<DP CRftHi „ PCRJflO:/?^-!*. cDNA^m^IB^J 

v-tUli, SB?!)^OlB?!l#-^3 tCfBm^DNAgB^J^ib^^DNA^^-r-SCl 
-C§*o 7^f*^^5-f ^-fc LTti, @B^J^S2^!l#-^4 ^|B«ODNAIB^l^<b 
&4DNAt«ft4ii:#-ei4. igfB L*: c D N A©JMM»«tt, *tfe fc«fc ») =ff ? i 

ffiiE#2 004-3117037 
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[0 0 2 1] 
[0 0 2 2] 

#itft?-ti> ORF 2 9 3 4 bp, 9 7 8 T 5 / a- K"f SiBfa^aWS^f** C 
[0 0 2 3] 

*«fffl:#4DNA0 5 W (JSH^ N*»DNAtv^) 

U;DNA N^jSDNAtv^) <&£*EyiJ«\ * * U**- Kf- 9 

(DDB J/EMBL/G enBank) ^PB$*LTV>* (HI 1 ) o N*S» 

fcflDNAJi. Bfc&Ot: h C 1 -THF SjS^fCftiDNAi, ift|fefiB^!±K:^v>-cS5 
v>ffiRH4«r^r-r4C tWctV^ (02) o 
[0 0 2 4] 

N3fe»&«DNAfc8Eaitf>fc >C 1 -THF Silfe?t:^DNA t<075 ymiJ?!)± 
K^»t**ratt*ft*Ott* % N^JlDNAlis Wt>Cl-THFSm^3 

a«o#*i&ttfc**iS'*-*BEfcifc hC 1 -thf Si&{tt±<omfi-mmv> o 10-* 

;i/5;Vrh7t Knlf Mi*©Mtt^W)£t^g5^Jl^ t 7 5 . 7 
fflffite*#U 5, l 0-^f-;V7b7liKnii->^ni;Kn7-f<Oiiffira 
tSi-sas^BE^lKWLS 3. 2%ejK<OffiRtt**L, 5. 1 V>f h5t Kn 

[0 0 2 5] 

ttz, H b C 1 - THFStJVVn^«[;||l^tLTV^ 0 tfCl-THFSt^ 
V n t g££nO 1> C 1 - T H F S *^f - fc ©ttaMBBU: fc* »* 4 ffi Htefc5fr<0*ir 

HhCl-THFSt^VD/Sisfli, HftltfCl-THFS^W3iaw 
»#«ttK#J&i-*«*E5!lOd ^ 5, 1 0-^x-^r- h9H KnJfiV^nt Kn 
9-^fO0^i4^MJS'tS^@B^Ji5J:y r 5. 1 0— >fWVf- h KniBfeft K 

££>K, thC l-THFSt^vn^S^a- K-*-S«e«M:* gfc£n?>fc h C 1 - 
[0 0 2 6] 

-f£;b*>> 5, l o-^f-JVth5t Knft->^nt K0 7-fe*©^Mtti:^ 
[0 0 2 7] 

£*l£>0££ J: 19. $l^t:#4DNA^3- K-fSSeUt, C 1 -THFS#t 
SDNA^'3- K1-^Se®ti. thC 1 -THF S<DT4 V*f<< k^kbfr* 
[0 0 2 8] 

n y K 'J 7 ^ if<Di)|/h^f ^HI? tiS i t * J fc^o t o 5 >3'/K'J7^iS$ 

tti|E#2 004-3117037 
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itwotv^ gmmwori o) o ^isj&^k, rssmsffltfmb 

[0 0 2 9] 
[0 0 3 0] 

DN A* MfeiB*tt**wai&*^U A Srffl^TaHA L 
&A.L&v^£-fcjfctfcU Miim^m^tt^o *»fef|:«4DNA)J f 3- 
K"t-S*fi5t**> C 1 -THFS©3«£<DW*«te*:irLTV**fc^feS*i;&£fc*fc 

[0 0 3 1] 

^itfi^K^&DNAte, N3fc»&«DNAfcJfc«U N*3»«#DNA, 1"^^*,^ 
fl&Rj&»&5 ba> KV7^0WfOft*0^-y? Me^JlC#SDNA^#tfDNA ; Sr^r 
Lrv»i, ^itf5^> E$D©iMi:^Llittv^ t h C 1 - TH 

FS*3 - K-J-ajt^fcttftaJK 5 h3>K'J7lftttOthC 1-THFS^3- 

T, ^at^O^&^^jS^^balLTV^o JSL±oifc*»e> % ^:|&W»4C 1-THFS© 
ftl^?^^»i3i:^t4^-eiS„ ^il^f-tt, »C1-THF 

K*F#-f * £ t &X* £ £ o 
[0 0 3 2] 
(DNA) 

*»Wi:#5DNAtt, EHHKOISRI*-* 1 twK«0«afeBByiJt?^E$*t*DNA-C*a 

o 

[0 0 3 3] 

fit, *»l!KflliDNAi:tt, ±iBDNAWDNAiB?iJt:*V^Tl4v>LSci©DN 
Kt*DNAt^4JL4o iDNAIi, ^K^frt & & co-C& o T J: < 

, t tz^mm&^mttKm^x&mzmxLxntzDN Ax~$>^x i> x^ 0 %tm*m 

[0 0 3 4] 

*Wi(ffl#t *v^T, ±1BD N A Sr^tftte^fctt* DNAtv^ D 
[0 0 3 5] 

3f:^t'#^DNAtr(i, ^itfS^^^^DNA^^I-^DNA, g[DNA<D 
ffii^, C^DNA Offi^ttJME^I T't^tLSDNA^i^fDNA 

^JtiSo IDNAIt -^Of Lt^l L < li 5ttt±«^ ^ Vtf K, X *) 
SfiKlil omVXAKDZir K, £ £ L < (i 2 01i&±?>* ^ V*? 1 K*»e> 

44DNA-C**, iDNAIi, SDN AO^E^lHff^tC^c?V>T, i^fiJWfb^ 
jft^feKJ: •)»jtlirt|-e*«6o tDNAIi, 3«te*-K:«ft DN A *3N|-*-« 
4i—*tz »c« -5. D N A OttUffl^o - tncffl v> <b *t£ o 

W1E# 2004-3117037 



#M 2003-341245 



-^-v : 7/ 



[0 0 3 6] 

ttz, *5IWC#4DNAi:ii, *ift^tC#4DNA«r^*-r*DNA N IDNAO 

<S>?*>1-<&<i:*> v>i*tL*» 1 o SrifipSi- -6 >f v - 33 «k Xf/ 1 tz tt&tfi £ tz 

«6tf>-/n-7*-e&£DNA4>#£tl&o iDNAU> ^itfci^Iptffs ^JftfiS^OlE^* 
SOMJefc^KJBv^tt&o fDNAIi, BB3?iJ*©llW#*3*»e»6 0V»i*#L*» 

lofcE«OJftafeiB5!l5ft»C)4SDNAT***o fflxfc^ EBI*©Ka!#-3-3i3J:0 r 4fclB 
fc^BUfcBEfll*fe&*DNAtt, DNA*>JM»*>iK :MM5T-ICfR4 DN 

A * #*T1- * D N A i3 J: T/m D N A Offi^H * JfipS-f * «t> (O "f y 4 v - L Tffl *l 
4. Wx-UT, BJFUiEOBfl^-tS^iire ^IBflR«>tt3SE^I*»f>4*DNAtt, 

efll^DNAoi^itnEifrDNAoiiSitJKitifc*©^?^^-*^^* 

S^^#^DNAi3J:^DNA^ffi«iI^^ai-r^^«6<O7 0 n-^t LTfflv^ttS 

o 

[0 0 3 7] 

*9MH*fc*v»T % ifBDNA^d^jtt^K^&DNAfclSK DNAt*«fi?» 
tc^N-f ^XfSDNAtv^o 
[0 0 3 8] 

&DNAtf>DNABB?!]fc:i3V>T 1 ^V^Lti^DNA^, #3)04 fO^ab* 

[0 0 3 9] 

#sn-r^i tn* Y)mmtLtzm:&ni>*§&WK&tti2>o ttmztizm&wmt vxit 

^77^-«4JfOl*», Hi s-tag, Myc-tag, HA- t a g> FLAG 
- t a g&fc*^*^-/?- Kg, 7^* V-te4 >>f Vf-^'>T^- 

[0 0 4 0] 

[0 0 4 1] 
[0 0 4 2] 

[0 0 4 3] 

:£if{5^K#&DNAl±. N*MDNAtlfcf L, N*WDNAf^t) 

^^^DNAcO^m^SS^J-ea^tL^DNA^^LTV^o ioT, ^CNM^l 
«DNA*ffl^Tlfc»jBBWt*v>-c3l«ll»K:«DNA*|fea$*/s»^ N*»$cSD 
NA^i1i5tJl^5^^^^'5)DNA : £•^:T•i-^-ev^V^7ti^). M$^^SSf* ? C 1 -T 

tiJiE#2 004-3117037 
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SWttK3ft»6 ? hnvh-.j r^fr L* t tC 1 -THFSffitttit^it if ii:< v» 

o 

[0 0 4 4] 

Cio T#& C i: t5*T* § & o 
[0 0 4 5] 

^tf-tfrnm-czzo KDNAi tT{i> $ K, 

LTti, A 7 7-^4 £**Wf£*i.So 7^JV^S*^7^-DNAtUli, Wn 
^^X, y^v-T^-f^^., TtV^'OVX, -rCj^*9>f a,* % S V 4 0 £ i 

-5*-*-, v^;HE?!k ^w^h?--, I^Y-*-f^«lii:U £*Lib£ 
g#:^^^^<t ^a^^^T^^^^o Mv-*-i:Ltli, 7 > fc'v V Vim 
itfc^s * * "7 ^ v > jtM^fz;^ & if tfMTf; t? § £ 0 
[0 0 4 6] 

[0 0 4 7] 

p CMV-T a g 4 A-h C 1 S (M3) Trf*. ^^-DNAt 
LT. pCMV— Tag4 (STRATAGENti) *m^tz 0 pCMV— Tag4A 
— h C 1 S(±. #^%^f£^r^^-l-, FERM BP — 8 4 1 S^rh hX^wt^fiX 
v^S 0 7*7X5 K FERM B P- 8 4 1 9 ■%i>*§kWlZ<£t ti% 0 
[0 0 4 8] 

gOitfc^fc&^&A/tff.'^^-DNAO l o $ fzit 2 oJ^±^ $ h tc^Af <5> £ £ i> "C 

^^^-DNAtUotUv>„ 
[0 0 4 9] 

^tL-cf*, mm!km&±v ! Mm&®<v^i?iizt>m^&zttfX'&2>o wm&M£ 

hFL*fflJ&. 2 9 3 EBNA»4^liWW*t*iSo $f£ L < fi»>MJI&£ffi 

miE# 2004-3117037 
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9/ 



[0 0 5 0] 

s*lRU teo^-fe#^o-f ^-r^V- hfeWW* £>*i£rt ? > MKHiHE^jftfiKT-^ffi^ 

L< li'Jl7x^ va Vfe^lf ?>tL^o ^<^HJfe^J-C'(i, pCMV— Tag 4 

A— hC 1 S£2 9 3ilfiM1«7i^->3>tti:J: «AU JBJMgJfc 3 

SfiOftjtfe^E 1-Ch?>^7*-A*ii^l; HfrJB*Jlilfi**l*-*"*o 
[0 0 5 1] 

#3&ik tt - o © « iz is ^ x , *§&m t« * j&wmkit * t&m-r & is & tr k 

[0 0 5 2] 

» * *ft*-r a * k f±s e si* i * * « * ^>®f m- k mm % r * ; mm # 
& k #n §n a*jt& -r a s e ® # * xf/ * tz \t z (o m ft * #m & £ *;m!i&-r * is «5 

[0 0 5 3] 

rz \mmz&& l rift® l, tt© L-c#*ttJ6#* xxryttz unfitted 

*fe©-C*tttf#CR5£$*Li", ^xtf-t^n-X. 1^757^ 7^5 W 
$-n^»o ft&2tL&W)Wt LTti. 7'^> ^^r> Sf#ff*Cfliv»5> 

mSE# 20 0. 4-3117037 
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^-y: 10/ 



10 0 5 4] 

y * a - ;v#q#: £ 2> tz *6 14 > ±1 fifc&^g: 4r ifc £ tt to * 5> StM^JW 
[0 0 5 5] 

*«U»^*^T, «t^fc#*DNAtt*©»«^»t-CV>*;fca, RtfU^n--?- 

tiK^e y * n - ^m^^r^^^ tt/* i WW it 
SfeClitWJ *-/Hft#Sfcl±g^E>' *n-?-/l/#tflcti\ RSfilOl*^-*- 

\±—o<DWM K & ^ x „ ##&Sf§ K^^Ifi ® tf*^i"f & JfflJ!&Jtt»ME3i»tt * lit 
O E% p a n * * U - - * 7 *s * 7- A £ f m L T Idfc W t g & & 0 fc« & W 5fe^fe K J: 

[0 0 5 6] 

X7 i^--^ His-tag, Myc-tag, HA- tag. FLAG-tag&k* 
[0 0 5 7] 

«<z> fete * BE«-f ^> f^ffl £ k ¥!l5re # s o 
[0 0 5 8] 

tbSE#2 004-3117037 
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[0 0 5 9] 

^»i)o-c, & & km p is »t & *m&=? ci^DNA (o^mM z mi fc-r & z. t z 

[0 0 6 0] 

*»C#SDNA^t^DNA, fDNAOfflii, #iffcT-K#& D N A^ffif 
[0 0 6 1 ] 

V^T^TV>t#^ 0 iW^tLt, ®lx.ifi n s i t u^^'J^-if-^a^ ^ 

NA^I&M^iH^I-^i h^nr^tr^^o (i) $>&m.f®LK&t tt^RNA^r^MtC. 
^^iS^^f^Xg, (i i) jSSK^RJSKJ: *)-#-j££*L*: c DNA&HS9K, 

~^»ilBU£ : HT ; 5x@ 

^J;rf (i i i) #'J 7-*'Wi:i ^ifi}ii$n*:DN A<D»£$iJ5e-r&XSo 
[0 0 6 2] 

^n-/t LT4>1±«£^-1-&DNA®fJT-*:{i, 2Ntfc^fc#&D 
NAO*fc#ft»£^'f 7'J ^ a n-i5DNA?-Il*t^o ^7^"7-t LT 

KSKf*SiMfH(, 1 0&v>L3 5?^ l"*^ Kg£-?&& OJtft: U 
<> 1 5 &v>L3 0* * va-f- KfiKt?** *>Ot& ? £ t^„ — jftWC T'n-y 

[0 0 6 3] 

K«*DNA©SI3l*fcJfclfcU 2f£l±, #t L < l± 3f&£^ «fc L < tt 4^m 

&Zttf*smx$>Z>o tloiIii:£v>t, ^»*jWII&K:*stt*«DNA^3ia*ttiE 
#^:^J^^i5{t^^DNA^^l:co^i'e2. 3 8^-C^>o^ 0 

t^, *s&9m— ^><Dmm~&^x, tt&=&$K-»4-7v xtsDNAt-i^* 

tbSE# 2004-3117037 
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12/ 



*&Wfc&2>j<zmffi<Dmfc*y YK^Zti%DNA*7u--7t Ltffiv^i biz 
i^ffiU |£DNAO%3l*£ii5ti-&-£:K«fc *) . 

jfiffllft K & ^X^&itt C/J^^DNA OS&gi^IE1t*JMJ3& titm. L/C 51 L T v> & tz tb 
, #f&i3S K # £ S S « o E&##J te*JM <o r& jh £ i V 1 / 4 f 2 ft & T? * & a 
[0 0 6 4] 

0 0 0 1 -7 011%, #4 L Oi0. 0001 ~ 5M%W|EHi:-rsw*»a[^"X?*l> 

o 

[0 0 6 5] 
[0 0 6 6] 

-wiLwr, Tic, Eic^^ti-stMl, tr-^T^n-;^ *°ve 

#-tM>- % *5^> ^V*fe'J>, ^nei/V^'Ja-A', # U x.^-u^^U a- 

cj& c r ml i a« 4 tz a 2 «*ja± * ®.&*tx&m Zti&o 

[0 0 6 7] 

„ mmm. *\s-m. pHim MfiHfcw*^*a±«fflix"cw»-*-*^fct"^ 

<2> o 

[0 0 6 8] 

iiv> 0 «ta^#^RSSf±^<. «itf^3-7, #9* h-*. 

miiE# 2004-3117037 
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^-vl 13/ 



[0 0 6 9] 

««safc Lrt±, **bu v>wt, ttSL ^xv», 

[0 0 7 0] 
[0 0 7 1] 

^1/- YMt LXii, M^Ltfif hSth'^A, ^.xy&fc ^fcfll^-C^ £ 0 
[0 0 7 2] 

[0 0 7 3] 

[0 0 7 4] 

[0 0 7 5] 

[0 0 7 6] 

^aj&sh*. »«aL h-a^l juamak ffe^j> &m#u *v-&m. mmcmu m 

ttRRflWWASW, &#J> fc^-fe^k IHSSMs *ffl*£#J> ffi*L »A#L £&Mm 
[0 0 7 7] 

[0 0 7 8] 

y#y-«Mfc»i, Wx.ldry >JBt««:^r«#«lt (^nn*wf) fcSMBLfcfcifctes S 
[0 0 7 9] 

[0 0 8 0] 

ffilE# 2004-3117037 
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^-s>: 14/ 



[0 0 8 1] 
[0 0 8 2] 

[0 0 8 3] 

«»k fc*!U *-/-t^*J, §l£ik H»k ffl&ftk «k jftlRSU * 

[0 0 8 4] 

(Genelogictt) ©vOnTN 7*- * SrfUJB L"^ |W)^£ft7c 0 

^nri/'ff-^^-x};}^ jEf^iwtei 1 7-9->'7 p ;v, ±mmmm 7 7 -9- > -f 

-f W 9 7s\l h&&?*V ^f?7HG-U13 3 £J3Wc#*fflJ!&l*!<7)f§Si7*-*^- 

#V>Sfs^©^ * )> % >? Vit* K7*-*^-* (DDBJ/EMBL/GenBank 
) ^a^ ; f-0^«0«[*E?ij3fl*2»$ttTv»4:v^5IWC*«$^* DN AK«*lfif- 

4DNAi:«4JlfifO«a¥*9i^JI:li, »2. 3 8 £&ofc 0 mM&mi*. 0. 0 0 
0 0 0 0 1 3|c«|-C*ofco **EWTtltt$tL4DNA^4jtfe?-Ol&a*©JtS:flfcOiB 
«C^V^^«i:14Lm *L*0#-&-Kttjfe 1 . 2 2 0. 0 0 2 4 3 

) . «r*o»^»Ktt#&i. 52 OPntTfcmo. 0 0 0 0 0 0 1*1) , 

1. 9 8 OfrJfcfcifcO. 0 0 0 0 3) > B¥*<D»^^ttjKj 1 . 3 7 OfrjfcWSO. 00 1 
9) <D§&m.M<Dit*7jiLtz 0 

Ft*-*"*-* (DDBJ/EMBL/GenBank) + *«WClt«$tL 

•Ciltt Sii4DNAK«5 Sfc^ N £ jg D N A tf>:&^@e?!l tt . ^HJ 2b o tz 0 
[0 0 8 5] . 

fit, ^l&W^lt^^ttaDNAO^ftEyilSr^Oi^^ftjeUjto S1% **We 
Sft^tLSDNAO^rSffiyiJ^^L^o **JK, N*^«DNA©5 ' O^U 
KtcftS^afeE^JSr^-^U-i: Lt, ^^Vtf Kf-^^-^ (DDBJ/ 
EMBL/G e nBa nk) KM LttmW&m*ft tz Q fc*©!*** kl-^ADNA 
BfM- (Tnr>3>tf> AL035086) t Av«4BRtt«r^ Lfco th^ADN 
AMfr<D&&mm<D7*>^ N*«l^iaDNA«>dfi3feBB^|fcffiratt**i-*«B5'Ey!)*»v» 

r#etL^^@a^j ^pe^iAtv^) mtit, ^k^iak^s *L&g{§ 
mmmnmimi*, i83-c**k e 1 sm.z?- ztim& 

Bum 2004-3117037 
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15/ 



fc„ Zfl'tTVr-?'*-* (DDBJ/EMBL/GenBank) KMLrffiffl®. 

*&£;fcafii^fc«&DNAfcrtv>ffi|B!ltefc^Lfco 1DNA05 '*^§|5^@S^J (SB 
1 8 3 ) * 7 ^ y gfcSBJiJ »CggJJ| Ltz 1><Dt^ maN*^mSBe^iJ 1-75^ g£Sfi?!) fc«£ 
&LfcfcWfcT~ffi|im*fem£#ofci£^ (5 6. 1%) ZmLtzo <fc o 

[0 0 8 6] 

Sfcfc, ^iHT-Jl^^tL^DNA^-SiHS^c DNA^n-->^^ofc 0 -fe 
>*-7U v-fc LTSB^mose^J#-t3 KiB$fc4>&&BB?lj3&*<b&&DNA£, 7>-f-te 
>X-b>X^7-f "7- fc L-CSH^J^SE^!)#-i-4 fcfBmtf>&&SEy!)#<bfc£ DN Afc^ffl 
b/io #Mi±> QU I CK-C 1 o n e c DN A (C 1 o n t e c h*t) *fljv» % DN 
A^'J ^ L-C, KOD-P 1 u s — DN A polymerase (&#*fr*t) 

*m^1z 0 P C R*#«RJ©tt. 9 4*C2«-W, 9 4 < C3 0#\ 6 8t4fl-*4 0t>f 

^fv^ iv>t6 8V3frmzmz?Tv?z 0 nbti?zmm<mm*vCR4B 1 u n t— to 

POVe c t o r Cfc#*frtt) ^7^-/3 > Lfco #S>*Lfc&Jfcx.'** * - 
*H^T^i$ ^iS D N A^^sa^I^i p C R 4 B 1 u n t— TOPO Ve c t 
ortv^) fc^*fi£;*:aifc^fc#*DNA©^lB^JOft5£l±, Long-Read 
Tower (Am ersham Biosciences 1±) v>Tfro tz 0 ^O^^ 
, *»^K*;fr*DNA©m3£Efl!l4, BB?U^SB^J#-f- 1 fcflBfW>£2feBB?!)t?aba £ 

[0 0 8 7] 

( iE1jr^:»«WJ!&* J: ^M^S^BJI&I*! * & ftiU JfclW 

jfflJfe^*tt**»Mt?ll«$tLSDNAK«*jt^O|e««Jfl:J: <9 *>^&V>£ 
JB)LT©#JWt?aifKLfco *»**81&HCT 1 1 6S^SW6 2 0^B*SiJ: <9 

J»AU W«£l 0%^«Af (FCS. g»tt) ^-g-tfDMEM^Sfe (I n 
v i t r o g e n) T*J&*Lfco — jEHt*»±&«H& C C D 8 4 1 C oN^Ame r 
ican Tissue Culture Collect ioni!) tA U S?*fflJi&£ A 
CL-4^jfllf»^jfe-e^L^:o i*Lfeo»llS*»e> % T4vr> (B^-Vtt) Srfflv* 
T, ^RNAtttflJLfc. l^g^RNA*?), RNA PCR Kit (AMVtt) 
Ver.2.1 (TAKARAtt) £JBV>T30t; 10*, 4 2*03 0*, 99t; 5* 

, 5*c 5fr<o&ft<oT, mm^RjBZffvtzo &\zmmmsB-?nhiitzc dnaop 

CRltffiRJCSSrffofeo £J&«±> #t.*lfccDNA©l/l 0 **»#LTV»&»ifcfc:, SB 
?H^^SB^J#-^ 5 fcIB«<Btt*E?!l*e> -f v- *3 i OTE^OE^*-^ 6 KK« 

O^^SB^iJ^^^r^T 0 ^^^— 5:inx."C N Advantage pol ym erase m 
i x (C 1 o n t e c htt) fcffl^Tfrofco RfS*#t±, 94*01. 5*, 94*030 
6 0*C30#\ 7 2"C1**3 *SfetC7 2*C3*4aSfctfco RJEift* 

[0 0 8 8] 

*iSDNAi:«4 3kte=P<D§kmm i:ov^tli> ^MiNHliai^ K: is »t * ^g^iEt^M 
J&F*3&C:i3tf£3&3l£«J: *> ^v>i^ie.*i4ofc (H4) c 
[0 0 8 9] 

*st<zc^ l^SDNA^ A,/5 3§S^ ^^-mL fcfWUBJi&fc J&#-f * £ t K 

tb|E# 2004-3117037 
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fflV>tiffl^Lfc, IS^^-tU, P CMV-Tag4 Vector (Strat 
a g e n ett) «r«ffitfco DNAK^ififS^ffi&x. p C R 4 B 1 

u n t— TOPO Vec to r^BamH IiSiih'Xh o I "CW UffctUtDN A 7 
7^^>h^ BamHI^i^Xho IT'M?^pCMV-Tag4 Vecto 
rfctl^-U *3M5^K«*DNA ()*M£, hClSkv^) fc&fc&A/rtfSm^* * 
- (£H&, #»W^JHft3*i*DNA£#*i&^&tSI*pCMV-T a g 4 Vec t 
orb^) llinCIt 2 9 31MV^„ 10% FCS^tD 

MEM^i (I n v i t r o g e ntt) "C 2 9 3 >jifflj&£->r 7*3 > 7^/^.^ htiCMS £ 
T?, i&ttL/Co itl^t^f^MEMI (Invitroge ntt) fc?£#IL*: 

o 4 ^ g<7)^:^T'$|«$tt^DNA^#^itfKi : -amx.p CMV-T a g 4 

V e c t o r £. >j ^7^^ h75 (Invitroge ntt) y #7 

t^VaVftCJ:^ 2 9 3«^SXt7t 0 *frfi& LX *ITV>& v> 

p CMV-T a g4 V e c t o r £, 'J *'7i^ h 75 yf^Ts (Invitroge 
ntt) *fflv> % 'J#7i^i/3>ft|:J:D, 2 9 3»t:$AL^o 
[0 0 9 0] 

3MJ$#fc 5 »ft?»X5ilfc»fiO»«*t: 2 0 % F C S^T^r- 

^MEMIfi^ ^*Oft»ifii»aiJK*» 1 0%i:4i J: -5 fc, *nx.fc 0 EtfiH, it 
fs^A^tt^Jffll&^ttl* 1 0% FCSMDMEM^iMLfco SafcB»*e>4 

smmmrn^ m*»»-r (1% h>nvx, somMTri s« P 

H 7.4. 3 0 0 mM NaC 1, 5 mM EDTA, h^nf 7-€Iti 

^•r^EDTA^y ny>^tt) fcftliU «^-SA3*Lfcfflfl&*»#L)fco 
T3 0#WifcgL2:&. «ft »«Hfe»*fcV»3) fcEUJU fc'M&S (1 5 0 0 0 

UK, 1 553*118) Lfc„ *'k*fc3&. ±i»£BS A&MI gG7fn-xy;v (~>^v) 
*Unx, -Bjfe4'C-eScmL7 v Co IB, ±»WLAGM2 7^n-^^ (v^^tt) 
fcJPx.. 3. 5l*M4t^fiiyKtt;#aES$**:^ (0. 1% bVbVX, 5 0m 

M T r i s&BfepH 7.4. 3 0 0 mM NaC 1, 5 mM EDTA) T- 3 H. U > 
»tt«*-eiElt*»-L7ko SFLAGM2 7^n-^^ii^LfcISgli, 1 0% 

4-2 0%SDSy;K:MU m^Hl^ffo^o Mlt«:-fo-fc;v 
n-*7-f (Scleicher and Shcuel Hi) 'ME^Lfco MM-Wt 

. BSA7n^yniiv\ #lFLAGM2#l#: (V^tt) *5 £ arjtSMfctoRJK** 
ftfctt^ 9* I g#u# (Ame r s h a mtt) 4-* 

*IS^*Clt«StL*saKSr|ftffi1-4tfc**-ei**»ofco L*»U #bFLAGM2 7# 

o^m. *&wx-mm-£tLzm&&v>fr=Fmii, mi 1 okDaWiM^* 

o/c (0 5) o 
[0 0 9 1 ] 

(^WCft-K 3 D N A CililWa - K"T S gfi R<0*Bli&*»Dyi*&te) 
2 4*itfl2^07'l'-h±K, 10% FCS^tDMEM^*lV>T2 9 3l 

mssl. t7*3>7;i'x> h^ffin*** xmmzn^fzo 4 ^g©*n 

W^«#S*LSDNAfc«**^i&«lx.pCMV-T a g 4 Vector*. y**7 
b75 (Invitroge ntt) £JBv^. 2 9 3lMALfc 0 2*fi5fc 

L-C^^-Cftft^tL^DNA^^itfE^M^ttLTV^V^p CMV-T a g 4 
Vector*. y* , 7x^f75V7'7^ (Invitroge ntt) £fflv>. 2 9 3 
tt^lALfco IS. jfflia* 1 0%FCSttDMEM**t, 1 0 c m~fV- Y Km 
£&J3L. G418 (Promeg att) ^Mltng/m 1 t%&£ n £. ilinL*: 
o lmg/mlIS^G4 18 (Promeg att) 3 fcv»L4 B ^fc 

$J|L, 10-14 0^St5ui:f:J: >)3D--«:M?€/:. MUani-* 
0.2%?'J^3'^M*V7 h"C»rfeLfco ^l&Wt?HttStt4DNA^'R 

itifE# 2004-3117037 
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[0 0 9 2] 

[0 1 ] 5ft4DNAl:#4 Mc^tf) cDNA^J: OTRjlfe^^a - K 

[00 2] tFCl-THFS (Human C - 1 tertahydrofolat 
e synthethase) * i mW^JtttS ii4 D N A C«SI€? (DK 
FZP) ^iil^to D/C doma i nit 5, io->r-^rF5k 
Knf^y^nt Kn 7--fe*J3 J: IT 5. 1 Q—t^-WT b5K Kniift Kn$» 
-tfOMSttCStJS-i-ifflJfl-llia**!*^ So S domains 10-** 

[03] p CMV— T a g 4 A— hC 1 S (Dm^^^^>^o 0^K B amH I 
687£4tfXhoI3630f4, fflMHKB a mH I & 4 XfX h o I OMtffiffi* 

/j^o CMVp romoterli, b>«*D^^;i/7/n^-^-iit, Ne o 
r/Kan r »i, **v-f ->>43 XXfiJ-f^^i zs>M&3&fc=f-%MiL*m-$'o hCl 
S 14 , #$£93 -clttt S *l* D N A fcfc * jte?«># £ ^"T o 
[04] jEHr^JftJffllS^ 4 *JWfiifflll&F«3 K 45 ^ & #f£HJ tift StlSDNAK^a 

gl*^ MISSIS & ^"f 0 "C £ o ±a K & W -CJitt $*i*DNAfc-»* flMs?- ^ % 

-To 

[0 5] ^WCJHt^tL-SDNA^Sa^f^a- *SSR©l&3S«:fll8BL, 
fz^^T.*? yyu yf-f ^^^^^<^0^*-So 04>> 1 y s a t e 54 2 9 3 

fSltO* > y*"C* * £ , I P P *4 2 9 3 »0^«l^^t?SLF L A GSM* 

[06] ^j&WCaftSttiDNAirfli**^ Ci 0 3- K£*L&M6JC#\ ffllg 
iiJfi^'CSii-t-S^ t^^i-0-e*So 24 well plate^lO cmpla 
t e U->{4. 2 4yt07°^- H;}#«Lfc2 9 3«HJ!&H*l&Wt?lltt$^* DN A 
fc-fciatflfFfcSXflU 0 cm/W Y Ltt* "7 )\s*mir 0 12 wel 

1 platen 10 cm plate V-Vtt, 1 2 7X07*1/- M:»lL/:2 9 
3mi&K*§&W^^ZtL&DNAK&&3k&=f-*mX&l 0 c m^U- MC»§Ht 

[0 0 9 3] 

IE?iJ#-tl : (l) : (2 9 3 4) *S6R^S*3- K*T*W« 

SE^J#-^l : (1) : (18 3) NM^DNA 

IB^J#^"1 I (184) : (2934) N5fc*&»DNA 



ffiiE# 2004-3117037 



#H 2 0 0 3 -3 4 1 2 4 5 ^- v : 1/ 

SEQUENCE LISTING 
<110> DAIICHI PHARMACEUTICAL CO. , LTD. 
<120> A novel Cl-tetrahydrofolate synthase gene 
<130> T03093001A 
<160> 6 

<170> Patentln version 3.1 

<210> 1 

<211> 2934 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (2934) 

<223> 

<220> 

<221> sig_peptide 

<222> (1) . . (93) 
<223> 

<400> 1 

atg ggc acg cgt ctg ccg etc gtc ctg cgc cag etc cgc cgc ccg ccc 48 
Met Gly Thr Arg Leu Pro Leu Val Leu Arg Gin Leu Arg Arg Pro Pro 
15 10 15 

cag ccc ccg ggc cct ccg cgc cgc etc cgt gtg ccc tgt cgc get age 96 
Gin Pro Pro Gly Pro Pro Arg Arg Leu Arg Val Pro Cys Arg Ala Ser 
20 25 30 

age ggc ggc ggc gga ggc ggc ggc ggt ggc egg gag ggc ctg ctt gga 144 
Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Arg Glu Gly Leu Leu Gly 
35 40 45 

cag egg egg ccg cag gat ggc cag gec egg age age tgc age ccc ggc 192 
Gin Arg Arg Pro Gin Asp Gly Gin Ala Arg Ser Ser Cys Ser Pro Gly 
50 55 60 

ggc cga acg ccc gcg gcg egg gac tec ate gtc aga gaa gtc att cag 240 
Gly Arg Thr Pro Ala Ala Arg Asp Ser He Val Arg Glu Val He Gin 
65 70 75 80 

aat tea aaa gaa gtt eta agt tta ttg caa gaa aaa aac cct gec ttc 288 
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Asn Ser Lys Glu Val Leu Ser Leu Leu Gin Glu Lys Asn Pro Ala Phe 
85 90 95 

aag ccg gtt ctt gca att ate cag gca ggt gac gac aac ttg atg cag 336 
Lys Pro Val Leu Ala He He Gin Ala Gly Asp Asp Asn Leu Met Gin 
100 105 110 

gaa ate aac cag aat ttg get gag gag get ggt ctg aac ate act cac 384 
Glu He Asn Gin Asn Leu Ala Glu Glu Ala Gly Leu Asn He Thr His 
115 120 125 

att tgc etc cct cca gat age agt gaa gec gag att ata gat gaa ate 432 
He Cys Leu Pro Pro Asp Ser Ser Glu Ala Glu He He Asp Glu He 
130 135 140 

tta aag ate aat gaa gat acc aga gta cat ggc ctt gec ctt cag ate 480 
Leu Lys He Asn Glu Asp Thr Arg Val His Gly Leu Ala Leu Gin He 
145 150 155 160 

tct gag aac ttg ttt age aac aaa gtc etc aat gec ttg aaa cca gaa 528 
Ser Glu Asn Leu Phe Ser Asn Lys Val Leu Asn Ala Leu Lys Pro Glu 
165 170 175 

aaa gat gtg gat gga gta aca gac ata aac ctg ggg aag ctg gtg cga 576 
Lys Asp Val Asp Gly Val Thr Asp He Asn Leu Gly Lys Leu Val Arg 
180 185 190 

ggg gat gec cat gaa tgt ttt gtt tea cct gtt gec aaa get gta att 624 
Gly Asp Ala His Glu Cys Phe Val Ser Pro Val Ala Lys Ala Val He 
195 200 205 

gaa ctt ctt gaa aaa tea ggt gtc aac eta gat gga aag aag att ttg 672 
Glu Leu Leu Glu Lys Ser Gly Val Asn Leu Asp Gly Lys Lys He Leu 
210 215 220 

gta gtg ggg gec cat ggg tct ttg gaa get get eta caa tgc ctg ttc 720 
Val Val Gly Ala His Gly Ser Leu Glu Ala Ala Leu Gin Cys Leu Phe 
225 230 235 240 

cag aga aaa ggg tec atg aca atg age ate cag tgg aaa aca cgc cag 768 
Gin Arg Lys Gly Ser Met Thr Met Ser He Gin Trp Lys Thr Arg Gin 
245 250 255 

ctt caa age aag ctt cac gag get gac att gtg gtc eta ggc tea cct 816 
Leu Gin Ser Lys Leu His Glu Ala Asp He Val Val Leu Gly Ser Pro 
260 265 270 

aag cca gaa gag att ccc ctt act tgg ata caa cca gga act act gtt 864 
Lys Pro Glu Glu He Pro Leu Thr Trp He Gin Pro Gly Thr Thr Val 
275 280 285 
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etc aac tgc tec cat gac ttc ctg tea ggg aag gtt ggg tgt ggc tct 
Leu Asn Cys Ser His Asp Phe Leu Ser Gly Lys Val Gly Cys Gly Ser 
290 295 300 

cca aga ata cat ttt ggt gga etc att gag gaa gat gat gtg att etc 
Pro Arg He His Phe Gly Gly Leu He Glu Glu Asp Asp Val He Leu 
305 " 310 315 320 

ctt get gca get ctg cga att cag aac atg gtc agt agt gga agg aga 
Leu Ala Ala Ala Leu Arg He Gin Asn Met Val Ser Ser Gly Arg Arg 
325 330 335 

tgg ctt cgt gaa cag cag cac agg egg tgg aga ctt cac tgc ttg aaa 
Trp Leu Arg Glu Gin Gin His Arg Arg Trp Arg Leu His Cys Leu Lys 
340 345 350 

ctt cag cct etc tec cct gtg cca agt gac att gag att tea aga gga 
Leu Gin Pro Leu Ser Pro Val Pro Ser Asp He Glu He Ser Arg Gly 
355 360 365 

caa act cca aaa get gtg gat gtc ctt gee aag gag att gga ttg ctt 
Gin Thr Pro Lys Ala Val Asp Val Leu Ala Lys Glu He Gly Leu Leu 
370 375 380 

gca gat gaa att gaa ate tat ggc aaa age aaa gee aaa gta cgt ttg 
Ala Asp Glu He Glu He Tyr Gly Lys Ser Lys Ala Lys Val Arg Leu 
385 390 395 400 

tec gtg eta gaa agg tta aag gat caa gca gat gga aaa tac gtc tta 
Ser Val Leu Glu Arg Leu Lys Asp Gin Ala Asp Gly Lys Tyr Val Leu 
405 410 415 

gtt get ggg ate aca ccc acc cct ctt gga gaa ggg aag age aca gtc 
Val Ala Gly He Thr Pro Thr Pro Leu Gly Glu Gly Lys Ser Thr Val 
420 425 430 

acc ate ggg ctt gtg cag get ctg acc gca cac ctg aat gtc aac tec 
Thr He Gly Leu Val Gin Ala Leu Thr Ala His Leu Asn Val Asn Ser 
435 440 445 

ttt gee tgc ttg agg cag cct tec caa gga ccg acg ttt gga gtg aaa 
Phe Ala Cys Leu Arg Gin Pro Ser Gin Gly Pro Thr Phe Gly Val Lys 
450 455 460 

gga gga gee gcg ggt ggt gga tat gee cag gtc ate ccc atg gag gag 
Gly Gly Ala Ala Gly Gly Gly Tyr Ala Gin Val He Pro Met Glu Glu 
465 ' 470 475 480 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



465 4YU no 

ttc aac ctt cac ttg act gga gac ate cac gee ate acc get gee aat 1488 
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Phe Asn Leu His Leu Thr Gly Asp He His Ala He Thr Ala Ala Asn 
485 490 495 

aac ttg ctg get gec gec ate gac acg agg att ctt cat gaa aac acg 
Asn Leu Leu Ala Ala Ala He Asp Thr Arg He Leu His Glu Asn Thr 
500 505 510 

caa aca gat aag get ctg tat aat egg ctg gtt cct tta gtg aat ggt 
Gin Thr Asp Lys Ala Leu Tyr Asn Arg Leu Val Pro Leu Val Asn Gly 
515 520 525 

gtc aga gaa ttt tea gaa att cag ctt get egg eta aaa aaa ctg gga 
Val Arg Glu Phe Ser Glu He Gin Leu Ala Arg Leu Lys Lys Leu Gly 
530 535 540 

ata aat aag act gat ccg age aca ctg aca gaa gag gaa gtg agt aaa 
He Asn Lys Thr Asp Pro Ser Thr Leu Thr Glu Glu Glu Val Ser Lys 
545 550 555 560 

ttt gee cgt etc gac ate gac cca tct acc ate acg tgg cag aga gta 
Phe Ala Arg Leu Asp He Asp Pro. Ser Thr He Thr Trp Gin Arg Val 
565 570 575 

ttg gat aca aat gac cga ttt eta cga aaa ata acc ate ggg cag gga 
Leu Asp Thr Asn Asp Arg Phe Leu Arg Lys He Thr He Gly Gin Gly 
580 585 590 

aac aca gag aag ggc cat tac egg cag gcg cag ttt gac ate gca gtg 
Asn Thr Glu Lys Gly His Tyr Arg Gin Ala Gin Phe Asp He Ala Val 
595 600 605 

gee age gag ate atg gcg gtg ctg gec ctg acg gac age etc gca gac 
Ala Ser Glu He Met Ala Val Leu Ala Leu Thr Asp Ser Leu Ala Asp 
610 615 620 

atg aag gca egg ctg gga agg atg gtg gtg gee agt gac aaa age ggg 
Met Lys Ala Arg Leu Gly Arg Met Val Val Ala Ser Asp Lys Ser Gly 
625 630 635 640 

cag cct gtg aca gca gat gat ttg ggg gtg aca ggt get ttg aca gtt 
Gin Pro Val Thr Ala Asp Asp Leu Gly Val Thr Gly Ala Leu Thr Val 
645 650 655 

ttg atg aaa gat gca ata aaa cca aac ctg atg cag acc ctg gaa ggg 
Leu Met Lys Asp Ala He Lys Pro Asn Leu Met Gin Thr Leu Glu Gly 
660 665 670 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



2016 



aca cct gtg ttc gtg cat gcg ggc cct ttt get aac att get cac ggc 2064 
Thr Pro Val Phe Val His Ala Gly Pro Phe Ala Asn He Ala His Gly 
675 680 685 
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aac tct tea gtg ttg get gat aaa att gee ctg aaa ctg gtt ggt gaa 
Asn Ser Ser Val Leu Ala Asp Lys He Ala Leu Lys Leu Val Gly Glu 
690 695 700 

gaa gga ttt gta gtg ace gaa get ggc ttt ggt get gac ate gga atg 
Glu Gly Phe Val Val Thr Glu Ala Gly Phe Gly Ala Asp He Gly Met 
705 710 715 720 

gag aaa ttc ttc aac ate aag tgc cga get tec ggc ttg gtg ccc aac 
Glu Lys Phe Phe Asn He Lys Cys Arg Ala Ser Gly Leu Val Pro Asn 
725 730 735 

gtg gtt gtg tta gtg gca acg gtg cga get ctg aag atg cat gga ggc 
Val Val Val Leu Val Ala Thr Val Arg Ala Leu Lys Met His Gly Gly 
740 745 750 

ggg cca agt gta acg get ggt gtt cct ctt aag aaa gaa tat aca gag 
Gly Pro Ser Val Thr Ala Gly Val Pro Leu Lys Lys Glu Tyr Thr Glu 
755 760 765 

gag aac ate cag ctg gtg gca gac ggc tgc tgt aac etc cag aag caa 
Glu Asn He Gin Leu Val Ala Asp Gly Cys Cys Asn Leu Gin Lys Gin 
770 775 780 

att cag ate act cag etc ttt ggg gtt ccc gtt gtg gtg get ctg aat 
He Gin He Thr Gin Leu Phe Gly Val Pro Val Val Val Ala Leu Asn 
785 790 795 800 

gtc ttc aag acc gac acc cgc get gag att gac ttg gtg tgt gag ctt 
Val Phe Lys Thr Asp Thr Arg Ala Glu He Asp Leu Val Cys Glu Leu 
805 810 815 

gca aag egg get ggt gec ttt gat gca gtc ccc tgc tat cac tgg teg 
Ala Lys Arg Ala Gly Ala Phe Asp Ala Val Pro Cys Tyr His Trp Ser 
820 825 830 

gtt ggt gga aaa gga teg gtg gac ttg get egg get gtg aga gag get 2544 
Val Gly Gly Lys Gly Ser Val Asp Leu Ala Arg Ala Val Arg Glu Ala 
835 840 845 



gcg agt aaa aga age cga ttc cag ttc ctg tat gat gtt cag gtt cca 
Ala Ser Lys Arg Ser Arg Phe Gin Phe Leu Tyr Asp Val Gin Val Pro 
850 855 860 

att gtg gac aag ata agg acc att get cag get gtc tat gga gec aaa 
He Val Asp Lys He Arg Thr He Ala Gin Ala Val Tyr Gly Ala Lys 
865 " 870 875 880 

gat att gaa etc tct cct gag gca caa gec aaa ata gat cgt tac act 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2592 



2640 



2688 
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Asp He Glu Leu Ser Pro Glu Ala Gin Ala Lys He Asp Arg Tyr Thr 
885 890 895 

caa cag ggt ttt gga aat ttg ccc ate tgc atg gca aag acc cac ctt 2736 
Gin Gin Gly Phe Gly Asn Leu Pro He Cys Met Ala Lys Thr His Leu 
900 905 910 

tct eta tct cac caa cct gac aaa aaa ggt gtg cca agg gac ttc ate 2784 
Ser Leu Ser His Gin Pro Asp Lys Lys Gly Val Pro Arg Asp Phe He 
915 920 925 

tta cct ate agt gac gtc egg gec age ata ggc get ggg ttc att tac 2832 
Leu Pro He Ser Asp Val Arg Ala Ser He Gly Ala Gly Phe He Tyr 
930 935 940 

cct ttg gtc gga acg atg age acc atg cca gga ctg ccc acc egg ccc 2880 
Pro Leu Val Gly Thr Met Ser Thr Met Pro Gly Leu Pro Thr Arg Pro 
945 950 955 960 

tgc ttt tat gac ata gat ctt gat acc gaa aca gaa caa gtt aaa ggc 2928 
Cys Phe Tyr Asp He Asp Leu Asp Thr Glu Thr Glu Gin Val Lys Gly 
965 970 975 

ttg ttc 2934 
Leu Phe 



<210> 2 

<211> 978 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Gly Thr Arg Leu Pro Leu Val Leu Arg Gin Leu Arg Arg Pro Pro 
15 10 15 



Gin Pro Pro Gly Pro Pro Arg Arg Leu Arg Val Pro Cys Arg Ala Ser 
20 25 30 



Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Arg Glu Gly Leu Leu Gly 
35 40 45 



Gin Arg Arg Pro Gin Asp Gly Gin Ala Arg Ser Ser Cys Ser Pro Gly 
50 55 60 
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Gly Arg Thr Pro Ala Ala Arg Asp Ser He Val Arg Glu Val He Gin 
65 70 75 80 

Asn Ser Lys Glu Val Leu Ser Leu Leu Gin Glu Lys Asn Pro Ala Phe 
85 90 • 95 



Lys Pro Val Leu Ala He He Gin Ala Gly Asp Asp Asn Leu Met Gin 
100 105 HO 



Glu He Asn Gin Asn Leu Ala Glu Glu Ala Gly Leu Asn He Thr His 
115 120 125 

He Cys Leu Pro Pro Asp Ser Ser Glu Ala Glu He He Asp Glu He 
130 135 140 

Leu Lys He Asn Glu Asp Thr Arg Val His Gly Leu Ala Leu Gin He 
145 150 155 160 

Ser Glu Asn Leu Phe Ser Asn Lys Val Leu Asn Ala Leu Lys Pro Glu 
165 170 175 



Lys Asp Val Asp Gly Val Thr Asp He Asn Leu Gly Lys Leu Val Arg 
180 185 190 



Gly Asp Ala His Glu Cys Phe Val Ser Pro Val Ala Lys Ala Val He 
195 200 205 



Glu Leu Leu Glu Lys Ser Gly Val Asn Leu Asp Gly Lys Lys He Leu 
210 215 220 

Val Val Gly Ala His Gly Ser Leu Glu Ala Ala Leu Gin Cys Leu Phe 
225 230 235 240 



Gin Arg Lys Gly Ser Met Thr Met Ser He Gin Trp Lys Thr Arg Gin 
245 250 255 



Leu Gin Ser Lys Leu His Glu Ala Asp He Val Val Leu Gly Ser Pro 
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Lys Pro Glu Glu He Pro Leu Thr Trp He Gin Pro Gly Thr Thr Val 
275 280 285 



Leu Asn Cys Ser His Asp Phe Leu Ser Gly Lys Val Gly Cys Gly Ser 
290 295 300 

Pro Arg He His Phe Gly Gly Leu He Glu Glu Asp Asp Val He Leu 
305 ~ 310 315 320 

Leu Ala Ala Ala Leu Arg He Gin Asn Met Val Ser Ser Gly Arg Arg 
325 330 335 



Trp Leu Arg Glu Gin Gin His Arg Arg Trp Arg Leu His Cys Leu Lys 
340 345 350 



Leu Gin Pro Leu Ser Pro Val Pro Ser Asp He Glu He Ser Arg Gly 
355 360 365 

Gin Thr Pro Lys Ala Val Asp Val Leu Ala Lys Glu He Gly Leu Leu 
370 375 380 

Ala Asp Glu He Glu He Tyr Gly Lys Ser Lys Ala Lys Val Arg Leu 
385 390 395 400 



Ser Val Leu Glu Arg Leu Lys Asp Gin Ala Asp Gly Lys Tyr Val Leu 
405 410 415 



Val Ala Gly He Thr Pro Thr Pro Leu Gly Glu Gly Lys Ser Thr Val 
420 425 430 



Thr He Gly Leu Val Gin Ala Leu Thr Ala His Leu Asn Val Asn Ser 
435 440 445 



Phe Ala Cys Leu Arg Gin Pro Ser Gin Gly Pro Thr Phe Gly Val Lys 
450 455 460 
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Gly Gly Ala Ala Gly Gly Gly Tyr Ala Gin Val He Pro Met Glu Glu 
465 470 475 480 



Phe Asn Leu His Leu Thr Gly Asp He His Ala He Thr Ala Ala Asn 
485 490 495 



Asn Leu Leu Ala Ala Ala He Asp Thr Arg He Leu His Glu Asn Thr 
500 505 510 



Gin Thr Asp Lys Ala Leu Tyr Asn Arg Leu Val Pro Leu Val Asn Gly 
515 520 525 



Val Arg Glu Phe Ser Glu He Gin Leu Ala Arg Leu Lys Lys Leu Gly 
530 535 540 



He Asn Lys Thr Asp Pro Ser Thr Leu Thr Glu Glu Glu Val Ser Lys 
545 550 555 560 



Phe Ala Arg Leu Asp He Asp Pro Ser Thr He Thr Trp Gin Arg Val 
565 570 575 



Leu Asp Thr Asn Asp Arg Phe Leu Arg Lys He Thr He Gly Gin Gly 
580 585 590 



Asn Thr Glu Lys Gly His Tyr Arg Gin Ala Gin Phe Asp He Ala Val 
595 600 605 



Ala Ser Glu He Met Ala Val Leu Ala Leu Thr Asp Ser Leu Ala Asp 
610 615 620 



Met Lys Ala Arg Leu Gly Arg Met Val Val Ala Ser Asp Lys Ser Gly 
625 630 635 640 



Gin Pro Val Thr Ala Asp Asp Leu Gly Val Thr Gly Ala Leu Thr Val 
645 650 655 



Leu Met Lys Asp Ala He Lys Pro Asn Leu Met Gin Thr Leu Glu Gly 
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Thr Pro Val Phe Val His Ala Gly Pro Phe Ala Asn He Ala His Gly 
675 680 685 



Asn Ser Ser Val Leu Ala Asp Lys He Ala Leu Lys Leu Val Gly Glu 
690 695 700 



Glu Gly Phe Val Val Thr Glu Ala Gly Phe Gly Ala Asp He Gly Met 
705 " 710 715 720 



Glu Lys Phe Phe Asn He Lys Cys Arg Ala Ser Gly Leu Val Pro Asn 
725 730 735 



Val Val Val Leu Val Ala Thr Val Arg Ala Leu Lys Met His Gly Gly 
740 745 . 750 



Gly Pro Ser Val Thr Ala Gly Val Pro Leu Lys Lys Glu Tyr Thr Glu 
755 760 765 



Glu Asn He Gin Leu Val Ala Asp Gly Cys Cys Asn Leu Gin Lys Gin 
770 775 780 



He Gin He Thr Gin Leu Phe Gly Val Pro Val Val Val Ala Leu Asn 
785 790 795 800 



Val Phe Lys Thr Asp Thr Arg Ala Glu He Asp Leu Val Cys Glu Leu 
805 810 815 



Ala Lys Arg Ala Gly Ala Phe Asp Ala Val Pro Cys Tyr His Trp Ser 
820 825 830 



Val Gly Gly Lys Gly Ser Val Asp Leu Ala Arg Ala Val Arg Glu Ala 
835 840 845 



Ala Ser Lys Arg Ser Arg Phe Gin Phe Leu Tyr Asp Val Gin Val Pro 
850 855 860 
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He Val Asp Lys He Arg Thr He Ala Gin Ala Val Tyr Gly Ala Lys 
865 870 875 880 



Asp He Glu Leu Ser Pro Glu Ala Gin Ala Lys He Asp Arg Tyr Thr 
885 890 895 



Gin Gin Gly Phe Gly Asn Leu Pro He Cys Met Ala Lys Thr His Leu 
900 905 910 



Ser Leu Ser His Gin Pro Asp Lys Lys Gly Val Pro Arg Asp Phe He 
915 920 925 



Leu Pro He Ser Asp Val Arg Ala Ser He Gly Ala Gly Phe He Tyr 
930 935 940 



Pro Leu Val Gly Thr Met Ser Thr Met Pro Gly Leu Pro Thr Arg Pro 
945 950 955 960 



Cys Phe Tyr Asp He Asp Leu Asp Thr Glu Thr Glu Gin Val Lys Gly 
965 970 975 



Leu Phe 



<210> 3 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cgggatccgc catgggcacg cgtctgccgc tcgtcctg a» 



<210> 4 

<211> 38 

<212> DNA 

<213> Homo sapiens 



<400> 4 

ccgctcgagg aacaagcctt taacttgttc tgtttcgg 
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<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gctttggtgc tgacatcgga atg 



<210> 6 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 6 

cccggacgtc actgataggt aag 
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